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The Silent Cost Killer on Your Balance Sheet

Let's be honest. When you sign off on that capital expenditure for a hybrid solar-diesel battery system at a remote
mining site, the focus is on the headline numbers: capex, projected fuel savings, maybe the ESG report. But there's a
line item that often gets glossed over in the planning phase, only to become a monster during operations: reactive,
unplanned maintenance. I've seen this firsthand on sites from the Australian Outback to the Chilean highlands. A
system goes down not because of a major component failure, but because a simple, scheduled check was missed.
Suddenly, you're flying in a specialist crew at triple the cost, burning pure diesel, and watching your production
schedule slip. That's not an energy cost; that's a direct hit to your core business.

The International Renewable Energy Agency (IRENA) notes that while battery storage is key for decarbonizing mining,
operational practices are as critical as technology selection for long-term viability. The pain point isn't a lack of technical
specsit's the lack of a clear, actionable, and sustainable operational playbook that works under real-world, dusty, remote
conditions.

Beyond the Checklist: Why Generic Plans Fail

Here's the agitating truth. Most maintenance plans are either too generic or impossibly complex. A manufacturer's
manual might list 100 items to check quarterly, but it doesn't prioritize. It doesn't tell your on-site technician, who might
be a diesel-gen expert but new to BESS, what the three most critical things are to look at this week to prevent next
month's outage. Conversely, an oversimplified “check battery" note is worse than uselessit creates a false sense of
security.

The real failure happens in the gap between design standards and field reality. Your system might be beautifully UL
9540 and IEC 62619 certified, which is non-negotiable for safety and our own deployments at Highjoule. But those
standards certify the product under test conditions. They don't write the weekly procedure for managing battery C-rate
during a sudden cloud cover event while your crusher is running at peak load. That's where the art of operations meets
the science of engineering.

A Field-Proven Framework for Hybrid System Resilience

So, what's the solution? It's not a magic bullet, but a disciplined, phased approacha living checklist tailored to the hybrid
system's heartbeat. Forget a static PDF buried in a folder. Think of it as the central nervous system for your site's power
health. Based on supporting deployments from Mauritania to Nevada, heres the framework that works.

First, you need clear Ownership & Frequency. Every task must have a named role responsible (Site Electrician, BESS
Lead Contractor, etc.) and a crystal-clear frequency (Daily, Weekly, Monthly). Ambiguity is the enemy.

Second, prioritize Safety & Compliance checks. This is your daily and weekly ritual. It's not exciting, but it prevents
catastrophes.
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¢ Daily/Weekly: Visual inspection for leaks, corrosion, cable integrity. Check BMS (Battery Management System)
and EMS (Energy Management System) for any active alarms or fault logs. Verify fire suppression system status.
Honestly, 80% of issues send an early signal here if someone is looking.

* Monthly/Quarterly: Thermal imaging of battery racks and power conversion system (PCS) connections.
Tightness check on DC and AC busbars. Verification of ground resistance. This is where you catch the "slow
burns" before they become failures.

Third, and this is crucial for hybrid systems, integrate the Performance & Integration check. This is about the system
talking, not just the battery sitting in silence.

* Weekly: Validate the state-of-charge (SOC) calibration. Is the BESS "seeing" the correct amount of energy? A
drift here can cause deep discharge or overcharge.

* Monthly: Review the EMS logic and setpoints. Are the diesel generator start/stop triggers still optimal based on
actual fuel costs and solar yield? This is where you actively manage your LCOE (Levelized Cost of Energy).

¢ Quarterly: Perform a controlled test of the black-start capability (if equipped). In a remote mine, this isn't a nice-
to-have; it's your ultimate fallback.

The Thermal Management Blind Spot

Let me zoom in on one critical insight from thousands of site hours: Thermal Management. Everyone worries about the
battery chemistry, but the supporting cast often fails first. The cooling systemwhether air-conditioning or liquid chillersis
the most common point of neglect. A filter clogged with desert dust reduces efficiency by 20% almost silently. The
compressor works harder, drawing more parasitic load from the very system it's trying to protect, and eventually fails.
Suddenly, your battery is cooking at 40C instead of the optimal 25C. At that temperature, degradation accelerates,
warranty may be voided, and you've just shaved years off your asset's life. The fix? A simple, scheduled filter check and
condenser coil cleaning. Our approach at Highjoule is to design for this realitywith accessible, oversized filters and
remote monitoring that alerts you to rising compressor amps before the temperature alarm goes off.

Case Study: A Remot
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Let me share a story from a copper mine in the southwestern U.S. They had a modern 2 MW/4 MWh BESS paired
with a solar farm to offset diesel. Performance dipped gradually over 8 monthsa 15% reduction in expected daily
cycling. The on-site team checked the battery logs: all green. The problem? It was integration creep. The original EMS
setpoints for charging from solar were based on perfect, clear-sky forecasts. Over time, the weather pattern shifted
slightly, and the system was consistently under-charging by midday, forcing the diesel gensets to pick up the afternoon
load earlier than planned. No alarms fired because nothing was "broken."

The solution was a quarterly "performance health” check, which we now advocate for in every checklist. It involved a
week of data logging and a simple adjustment to the charging algorithm based on actual recent solar profiles. The
result? They recaptured that 15% loss, which translated to over 50,000 liters of diesel saved annually. The lesson:
maintenance isn't just about hardware; it's about the software and the strategy that governs it.

Building Trust Through Transparency and Action

The goal of this whole exercise is to move from reactive fear to proactive confidence. A rigorous, sensible maintenance
plan is your best insurance policy. It builds trust with your finance team (protecting the asset), your operations team
(ensuring uptime), and your sustainability team (guaranteeing those carbon savings are real).

At Highjoule, we don't just drop off a container and wish you luck. We co-develop this operational playbook with your
team during commissioning. We train on the why behind the checklist items, because a technician who understands that
a loose busbar connection increases resistance and creates a hot spot is more likely to torque it properly. And our 24/7
monitoring platform gives you a dashboard view of all these checkpointsnot just battery data, but cooler performance,
connection integrity, and EMS logic health. It turns a daunting checklist into a manageable, living dashboard.

So, look at your own hybrid system today. Is your maintenance plan a binder on a shelf, or is it the heartbeat of your
site's energy resilience? What was the last unplanned power event cost you, and could a simple weekly check have
prevented it?
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